Collocation methods based on plecewlse Hermlte cubic poly** nomlals are applied to linear elliptic problems subject to DfrTchlet and Neumann boundary conditions on rectangular domains. A priori 1 = 1 J = 1 ,J 1 J
estimates are obtained for the error of approximation.
Introduction. We consider the problem of approximating linear elliptic boundary value problems subject to DIrlchlet and Neumann boundary conditions on rectangular domains. The methods used and analyzed In this paper are collocation on lines and two-dimensional collocation based on piecewise cubic Hermlte polynomials.
The method of col location on lines has been applied by Yartsev [9] , [10] , [11] for solving elliptic and blharmonlc type problems using trigonometric polynomials. More recently, bicubic splines have been used in [1] , [7] to obtain a second order collocation method for solving a linear self adjoint elliptic problem with Dirichlet boundary conditions. The twodimensional collocation scheme studied In this paper has been experimentally applied in [5] , [6] for the solution of linear elliptic problems on curved domains and found more efficient than standard finite differences and other finite element methods. • ' ' > In the case of linear self adjoint elliptic equations with DIrlchlet boundary conditions and the same two-dimensional collocation method, Prenter and Russell [8] derived optimal estimates by assuming the existence of the collocation approximation and uniform bounds on partial derivatives of the approximating error. Our analysis Is applied to more general elliptic boundary value problems and It is free of such assumptions.
1. Col location on 1Inea. We consider the linear elliptic problem We seek an approximate solution of (1.1), (1.2) In the form Using the collocation method on lines we shall determine the functions by the system of second order differential equations 
Assume the solution u of (1.1), (1.2) Is In L^CW 6 '"; 0,1).
If
( 1) the Green's function G(x,y; £,h) for (1.1)r (1.2) exists,
and (III) tha coefficients of L ire In L^U 12 *"'; 0,1), then (a) the collocation on lines approximation u^ exists, x and
for the error of approximation we have
2)
x L°(fi)
where Ax -maxjx!+j-xj| and C li a generic constant Independent of Ax.
Proof. The existence and uniqueness of u^ for each ye[0,l] is a direct x consequence of Theorem (3.1) In [2] . Furthermore, from the same theorem we obtain an estimate for the error and its derivatives: 
